Introduction
In statistical analysis of hydro-meteorological variables, having knowledge about distribution characteristic of a variable to be analysed is very crucial to decide on selection of statistical approach. Özer (2007) reported that the applicability of parametric tests to hydrologic variables was associated with the normally distributed data, otherwise, non-parametric tests should be used. Okman (1994) stated that many hydrometeorological data showed a right skewed distribution. Das and Imon (2016) imply, it is commonly believed a given data follows normal distribution, and in this sense, before applying any statistical test method to the sample data, the data should be checked whether its observations are departure from normality. Pearson and Please (1975) reported invalidity of some statistical tests such as the t and F test when the normality condition of data was not achieved. Beside, Bera and Jarque (1982) drawn attention that the results concerning with homoscedasticity and serial dependence tests come up with under the condition in which the observations are normally distributed could be led to misinterpretation in the non-normality condition. Under the light of the above, the assumption of normality is a very vital to deduce a reasonable and reliable judgment from statistical analysis of the data.
There are several procedures such as graphical and statistical tests being parametric or non-parametric for the normality assumption. But, graphical approaches give information only about shape of the distribution but, it does not provide a statistically significance result about whether or not the data comes from a normal distribution. Öztuna et al (2006) emphasized that the sample size had an effect on normality test and, in the small sample size circumstance, the null hypothesis related to normality is generally accepted. The basic objective in the study is implement the methods providing visual perspective and the non-parametric test procedure to the data sequences.
Material and Methods
Yesilirmak River basin area which was selected as study region, is approximately 5% of surface area of Turkey. The river basin is situated between 39º 30' and 41º 21' North latitude, 34º 40' and 39º 48' East longitude. Yesilirmak River is one of the major rivers of Turkey and its long is 519 kilometres. The river arises from Kosedag located in the northeast of Sivas province and, joins to Black Sea in district of Carsamba of Samsun province.
There are three main tributaries of the Yesilirmak River, named as Kelkit, Cekerek and Tersakan. Its water is mostly used for purposes as irrigation, drinking, fisheries and wildlife. But, the river has been exposed to pollution due to population growth and rapid industrialization. In terms of land use, presence of forest, cultivated land and pasture land in the basin are about 39%, 39% and 19%, respectively. Due to irregular streamflow regime of Yesilirmak river, flooding in river basin occurs in various times, especially during the period in April, May and June months (Munsuz ve Ünver 1983; Yürekli, 2017; Kurunç et al., 2005; Lekesiz et al., 2007) .
In the study, data from eight streamflow gauging stations operated by The General Directorate of State Hydraulic Works (DSI) was used as a material. Figure 1 shows the location map of the streamflow gauging stations. Some characteristics belonging to eight stations were given in Table 1 . In the study, streamflow data of the period in which there is the missing data were completed by using Grey System Theory (Wen, 2004) . Monthly maximum streamflow value for each month of the relevant year was selected among the daily mean streamflow data for the study. But, the study was conducted on the data sequences in four seasons, names of which were season-I (S-I), season-II (S-II), season-III (S-III) and season-IV (S-IV), respectively. The maximum data of each season was formed by selecting among monthly maximum streamflow values in October, November and December for S-I, January, February and March for S-II, April, May and June for S-III and, July, August and September for S-IV.
The normality analysis of seasonal maximum data set from eight streamflow gauging stations was performed with non-parametric approaches, including KolmogorovSmirnov (KS), Jarque-Bera (JB), D'agostino (DA), Anderson Darling (AD), Shapiro-Wilk (SW) and Ryan Joiner (RJ). A detailed description of these methods was not intended for the purposes of reducing volume in the article. These approaches are disclosed in the literatures in detail (Özer, 2007; Jarque and Bera, 1980; D' Agostino et al., 1990; Anderson and Darling, 1952; Shapiro and Wilk, 1965; Yıldırım, 2013; Ryan and Joiner, 1973; Das and Imon, 2016) . Figure 1 The location map of the streamflow gauging stations
Results
The results of non-parametric approaches applied to seasonal data sequences from each streamflow station are presented in the following tables ( and 1412 stations was found out by using D'agostino test (DA). The test results related to the AD, SW and RJ for the considered four periods of 1402 and 1412 stations was similar to that of the DA in terms of non-normality. The data belonging to one period of 1401, 1413, 1414, 1418, 1424 and 1432 stations showed a statistical normal distribution with the AD approach. The probability level symbolized as P(TAD) in the tables and representing the test statistic value (TAD) of the AD method implies nonnormality when the probability value of P(TAD) is smaller than the probability level of the 5% corresponding with the critical test value. The same results for the mentioned stations in the above AD normality test method were also obtained with the RJ test. This conclusion was from the result in which the probability, P(TRJ), of the RJ test value(TRJ) was greater than the 5% of significance level. In accordance with the SW methodology, the normality was detected in one season for 1401, 1414 and 1418 stations and, two seasons for 1432 station when the probability, P(TSW), associated with the SW test statistic value (TSW) was greater than the 5% probability level corresponding to the critical test value. The normally distributed data sets among the 32 data sequences (the eight streamflow stations multiplied by four seasons) was presented in Table 10 . As can be seen the table, the KS approach revealed the normality in 19 of 32 data series and, the DA method achieved the best other one result in the 13 of the total series after the KS. The six data sets by the JB and DA approaches and, the five data sets by the SW and RJ were found to have a statistically normal distribution
The Q-Q plot being a graphical tool is also widely used on judging if any given data set comprehensibly came from the theoretical normal distribution. The normality assumption of the existing data is realized if their points are approximately formed along the 1:1or 45 degree line when two quantile series are plotted against one another on Cartesian coordinate system. Two data sets, called as S-I for station 1413 and S-II for station 1414 were selected for a visual assessment. One (S-II) of these data sets had a statistically normal distribution and the other (S-I) was not normally distributed according to the above tests. The Q-Q plots of these data sets are presented in Figure 2 and 3. 
Conclusion
Knowledge about the distribution of the origin from which the sample data was taken is very crucial to apply the parametric approaches to a given data set. In cases where the distribution pattern of the available data is unknown, the use of parametric tests could lead to inaccurate inference. Yıldırım (2013) recommends nonparametric approaches in such cases. In the study, the six non-parametric methodologies were taken into consideration for normality analysis of the 32 seasonal maximum data sequences from the eight streamflow gauging stations in Yesilirmak Basin. The highest number of data normality (in 19 of 32) was found by the Kolmogorov-Smirnov test. The second highest number of data normality (in 13 data sets) was obtained from the D'agostino test.
